Pharmacological properties of the naturally occurring Ala(457)Pro variant of the human norepinephrine transporter.
Recently, another research group has reported an almost complete loss of function of the human norepinephrine transporter (hNET) in patients who had orthostatic intolerance and who were heterozygous for a guanine to cytosine exchange, resulting in a hNET Ala(457)Pro variant. To explore the reason for the deficiency in NET function, we compared in detail the pharmacology of the Ala(457)Pro variant with that of the wild-type hNET in COS-7 cells transiently transfected with hNET or Ala(457)Pro cDNA. Compared to the wild-type hNET, the Ala(457)Pro variant exhibited a five-fold higher affinity for cocaine, but a two-fold lower affinity for the NET inhibitor nisoxetine, and an unchanged affinity for the antidepressant desipramine. Plasma membrane expression (measured as Bmax of [3H]nisoxetine binding) of the Ala(457)Pro variant was only 40% of that of the wild-type hNET. The Ala(457)Pro variant showed a six- to 10-fold decrease in affinity for the substrates dopamine and 1-methyl-4-phenylpyridinium (MPP(+)). Compared with the wild-type hNET, the maximum rate (V(max)) of norepinephrine uptake by the Ala(457)Pro variant was slightly reduced, whereas the turnover number (calculated from V(max)/B(max)) was approximately two-fold higher. However, the Ala(457)Pro variant exhibited a 50-fold higher K(m) (i.e. lower apparent affinity) for norepinephrine than the wild-type hNET. Thus, the previously reported loss of function of the Ala(457)Pro variant associated with orthostatic intolerance is only partly due to a reduction in plasma membrane expression of the transporter, and is mainly caused by the pronounced reduction in the apparent affinity of norepinephrine.